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This study investigates the relation of spontaneous ven-
tricular arrhythmia on ambulatory electrocardiographic
(ECG) monitoring to the subsequent inducibility of ven-
tricular tachycardia during programmed electrical stim-
ulation. Eighty patients (65 men, 15 women), whosemean
age was 58 years, presented with one of the following:
sustained ventricular tachycardia (n =54); sudden death
requiring resuscitation (n = 4); ventricular fibrillation
(n = 11); or syncope thought to be of cardiac origin (n
= II). All patients had 24 hour ambulatory electrocar-
diograms and programmed electrical stimulation while
receiving no antiarrhythmic therapy. Programmed elec-
trical stimulation resulted in inducible sustained ven-
tricular tachycardia (defined as a rate of '2120 beats/min
for '21 minute or requiring intervention) in 53 of the 80
patients.
There was no measure of frequency or complexity of
Ambulatory electrocardiographic (ECG) (Holter) recording
is utilized to determine the potential risk for sudden cardiac
death in certain patients with organic heart disease, espe-
cially those with recent myocardial infarction (1-6). As a
simple and noninvasive method, it is also frequently used
to assess the results of antiarrhythmic drug therapy (7-10).
Programmed electrical stimulation is also widely utilized to
detect the extent of cardiac electrical instability and to eval-
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spontaneous arrhythmia detected on ambulatory ECG
that could identify the degree of subsequent ventricular
tachycardia inducibility during programmed electrical
stimulation. In fact, 25% of patients who had inducible
sustained ventricular tachycardia had little or no spon-
taneous arrhythmia on ambulatory ECG. Furthermore,
of the 53 patients with inducible sustained ventricular
tachycardia, 28 and 55% had no couplets or nonsus-
tained ventricular tachycardia, respectively, during am-
bulatory monitoring.
The combination of a clinical presentation of sus-
tained ventricular tachycardia, confirmed coronary ar-
tery disease and a left ventricular ejection fraction of
<30% had a better positive predictive value than did
any ambulatory ECG criterion in predicting the induc-
ibility of sustained ventricular tachycardia.
(J Am Coil Cardiol 1987;10:97-104)
uate the results of antiarrhythmic drug therapy (11-16). It
has the disadvantage of being an invasive procedure with
potential complications (17). However, it may be more spe-
cific than ECG Holter recording in identifying individual
patients at risk for recurrent sustained ventricular tachycar-
dia or sudden death and may be superior in selecting ap-
propriate antiarrhythmic drug therapy, although this remains
controversial (18-21).
Few studies have investigated the degree to which spon-
taneous arrhythmias detected on ambulatory ECG monitor-
ing are related to inducible ventricular tachycardia during
programmed electrical stimulation. A recent study (22) in-
dicated that the density of certain complex forms of spon-
taneous ventricular arrhythmia detected on ambulatory ECG
monitoring was predictive of which patients subsequently
had inducible ventricular tachycardia during electrophysi-
ologic testing. The results of that trial suggested that a
simple noninvasive test (ambulatory ECG monitoring) could
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be used to select patients most likely to benefit from drug
selection utilizing programmed electrical stimulation. Be-
cause of the important and widespread implications of this
observation, this study reexamines the interrelation of these
two arrhythmia assessment techniques, selecting a large group
of patients at high risk for sudden cardiac death.
Methods
Study patients. The study group comprised 80 consec-
utive patients (65 men, 15 women) whose mean age was
58.2 ± 13.3 years. All patients were hospitalized for eval-
uation of suspected life-threatening ventricular arrhythmia
at The Methodist Hospital. Patients included in the study
had one of the following documented clinical presentations:
I) sustained ventricular tachycardia (54 patients); 2) sudden
death requiring resuscitation (4 patients); 3) sustained ven-
tricular tachycardia observed to degenerate into ventricular
fibrillation (II patients); and 4) a documented episode of
syncope thought likely to be of cardiac origin (II patients).
The presenting arrhythmia was classified as sustained ven-
tricular tachycardia if the ventricular rate was 2': 120 beats/min,
necessitating intervention (by drug or electrical means) or
was 2': I minute in duration.
Study protocol. Inclusion in this study required that a
24 hour ambulatory ECG recording be performed while the
patient was not receiving antiarrhythmic drug therapy before
the subsequent electrophysiologic evaluation. Fifteen pa-
tients received no antiarrhythmic drug therapy before am-
bulatory ECG and electrophysiologic testing. All antiar-
rhythmic drugs were discontinued for at least five half-lives
of the specific drug, averaging 35 hours before the ambu-
latory ECG recording, with 51 patients (64%) having had
no antiarrhythmic therapy for >2 days. The preceding anti-
arrhythmic drugs taken were procainamide (17 patients),
lidocaine (9 patients), quinidine (II patients), disopyramide
(4 patients), a beta-adrenergic blocking agent (4 patients)
and other investigational antiarrhythmic agents (20 pa-
tients), not including amiodarone. Assessment of left ven-
tricular ejection fraction was available in almost all patients
(78 of 80) by either radionuclide angiography or two-di-
mensional echocardiography. The mean ejection fraction of
the study group was 38 ± 8% with 24 patients having a
left ventricular ejection fraction of <30%.
EIectrophysiologic study protocol. Electrophysiologic
studies were performed in the postabsorptive, nonsedated
state. Intracardiac electrode catheters were inserted through
the femoral or subclavian veins. Programmed electrical
stimulation was performed using a digital stimulator (Bloom
Associates Ltd.) that delivered rectangular pulses at a du-
ration of 2 ms at twice diastolic threshold. Surface leads I,
II, III and V I and intracardiac electrograms were simulta-
neously recorded on light-sensitive paper at 100 rnm/s paper
speed (Electronics for Medicine VR-16 recorder). Extra-
stimulation was performed in all patients at two right ven-
tricular sites: both the right ventricular apex and septum.
Ventricular refractory periods were determined by the in-
troduction of single extrastimuli during sinus rhythm and at
paced cycle lengths of 600 and 500 ms. Multiple (two to
four) extrastimuli were then introduced after eight beats of
ventricular pacing at a basic drive cycle length of 500 ms.
Each successive extrastimulus was introduced decremen-
tally until refractoriness was reached, then fixed at 20 ms
beyond refractoriness while the next extrastimulus was in-
troduced. Ventricular burst pacing, consisting of 8 to 12
beats at decreasing cycle lengths down to 2: I pacing non-
capture, was then performed if previous stimulation pro-
tocols failed to induce sustained ventricular tachycardia.
Definitions. During programmed electrical stimulation,
nonsustained ventricular tachycardia was defined as six or
more beats of ventricular tachycardia (rate 2': 120 beats/min)
that terminated spontaneously in < 1 minute. The definition
of sustained ventricular tachycardia required that the ven-
tricular tachycardia (rate 2': 120 beats/min) lasted 2': 1 minute
or required termination because of hemodynamic compro-
mise. If sustained ventricular tachycardia was the presenting
clinical arrhythmia, induction of sustained ventricular tachy-
cardia was considered to reproduce the spontaneous tachy-
cardia if it was morphologically similar to the spontaneous
ventricular tachycardia when compared in the ECG leads
recorded. The induction of five or fewer ventricular beats
was considered insignificant, and thus was classified as non-
inducible ventricular tachycardia.
Ambulatory ECGrecordings. The 80 patients included
in this trial had an ambulatory ECG recording performed
an average of 2 days before the electrophysiologic study.
An average of 22 hours of interpretable ECG information
was available. Inall cases, ambulatory ECG recordings were
performed only after discontinuation of all antiarrhythmic
drugs. No patient was confined to bed, with the majority
(90%) being ambulatory on the ward. The definition of
nonsustained ventricular tachycardia on ambulatory ECGs
required three or more consecutive ventricular beats at a
rate of 2': 120 beats/min.
Ambulatory ECG recordings were performed on an
Avionics 445 tape recorder and ECG analysis on an Avionics
electrocardiographic Trendsetter. Each study tape was re-
viewed by a cardiologist for confirmation. Ventricular ar-
rhythmias were quantified hourly for total ventricular de-
polarizations, couplets and runs of nonsustained ventricular
tachycardia. Quality control in our laboratory using standard
test tapes shows a reproducibility of92% for total ventricular
premature depolarizations, 95% for couplets and 98% for
runs of ventricular tachycardia. External quality control for
runs of ventricular tachycardia shows 98% agreement in the
identification of runs of ventricular tachycardia.
Statistical methods. Analysis was carried out with the
natural log (in + 1) of arrhythmia frequency to produce a
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more normal distribution. For two-group comparison of un-
paired data in which normality could not be assumed. a
Wilcoxon signed-rank test was performed. The relation be-
tween arrhythmia frequencies and ventricular inducibility
was determined using one-way analysis of variance on the
log transformed data.
Results
Inducibility of ventricular tachycardia. During pro-
grammed electrical stimulation 53 patients had inducible
sustained ventricular tachycardia. Of the remaining 27, in-
ducible nonsustained ventricular tachycardia was produced
in 14, all but 3 of whom had zs16 ventricular beats; the
remaining 13 patients had no inducible ventricular tachy-
cardia (::;5 echo beats) during elcctrophysiologic study.
The cardiac diagnoses relative to the results o] pro-
grammed electrical stimulation are presented in Table I .
The majority (79%) of the patients with inducible sustained
ventricular tachycardia during programmed electrical stim-
ulation had underlying coronary artery disease. The inci-
dence of inducible sustained ventricular tachycardia was
significantly greater in patients with coronary artery disease
than in those with other cardiac diagnoses (p < 0.0(1) .
The importance of the initial presenting (clinical) ar-
rhythmia in predicting the outcome (){ programmed elec-
trical stimulation is seen in Table 2 . Of the 54 patients
presenting with spontaneous sustained ventricular tachy-
cardia, 43 (80%) had inducible sustained ventricular tachy-
cardia during programmed electrical stimulation. This is in
contrast to only IO (38%) of the 26 patients with other
clinical presentations who subsequently had inducible sus-
tained ventricular tachycardia. a significant difference (p <
0.001).
Table 2. Initial Presenting Arrhythmia Compared With
Resultant Induced Arrhythmia During Electrophysiologic Study
EPS Result
Noninducible Inducible Inducible
Presenting VT NS VT Sus VT
Arrhythmia ( n = 13 ) ( n = 14) (n
'"
53)
Sus VT ( n = 54) 5 6 43
VTIVF m = II) 2 3 b
SCD (n > 4) I I 2
Syncope (n = II) 5 4 2
SCD = sudden cardiac death: VTIVF ,= ventricular tachycardia and
ventricular fibrillation: other abbreviations as in Table I.
Spontaneous ventricular arrhythmia detected on am-
bulato ry ECG recording. The distribution of ventricular
premature depolarizations detected on 24 hour ambulatory
ECG recording is shown in Figure I. Of the 80 patients in
this study. only 5 (all of whom had a cardiac diagnosis other
than coronary artery disease) had no spontaneous ventricular
arrhythmia.
The mean fr equency ( :!: SE) of spontaneous ventricular
arrhythmia detected during ambulatory ECG recording was:
220 :!: 39 ventricular premature depolarizations/h. 1.1 :!:
0.2 couplets/h and 10.9 :!: 3.5 runs of nonsustained ven-
tricular tachycardia daily. There was no statistically signif-
icant difference in the frequency or complexity of sponta-
neous ventricular arrhythmia in the patients subsequently
shown to have inducible sustained ventricular tachycardia
during programmed electrical stimulation as opposed to those
patients without inducible sustained ventricular tachycardia
(Table 3).
Relation of spontan eous arrhythmia to inducibility of
ventricular tachycardia. The extent of inducibility of ven-
tricular arrhythmia during programmed electrical stirnula-
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Figure I. Distribution of ventricular premature depolar izations
(VPD) on ambulatory ECG in 53 patients with (hatched bars)
and 27 patients without (open bars) coronary artery disease (CAD).
The numbers above the bars indicate the number of patients in
each category.
., 17
'E 30 -
'!!
iO
e,
"0 20 - 5
~ 11 410- ~ Il2 1~
0 1-9 10 -19 20 -29 30-100 101 '
VPO/ hour
40 -
Noninducible Inducible Inducible
Cardiac VT (n = 13) NSVT (n= 14) Sus VT (n . . 53)
Diagnosis (% ) (%) r%l
CAD 3(23) 8(57) 42(7<) )
MVP 1(8) 2(15 ) 1(2)
VHD 2(15) 0(0 ) 3(6)
eM 1(8) 1(7) 3(6)
RVD 0(0) 1(7) 2(4)
Other 1(8 ) 1(7) 1(2)
Syncope 5(38) 1(7) 1(2)
EPS Result
Table I. Distribution of Cardiac Diagnoses Relative to
Ventricular Arrhythmia Induced During
Electrophysiologic Study
CAD coronary artery disease: eM = cardiomyopathy: EPS
electrophysiologic study: MVP = mitral valve prolapse: NSVT ~ non-
sustained ventricular tachycardia: RVD = right ventricular dysplasia: Sus
VT = sustained ventricular tachycardia; VHD = valvular heart disease:
VT = ventricular tachycardia.
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Table 3. Mean Frequencies of Spontaneous Ventricular Arrhythmia on
Ambulatory Electrocardiography
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Multiform VPDs
VPDs/h
Couplets/h
NSVT runs/day
Total Study
Group (n = 80)
64
220 ± 38*
1.1 ± 0.2
10.9 ± 3A
Inducible
Sus VT (n = 53)
45
248 ± 52
1.2 ± 0.3
14.8 ± 5.1
No Inducible
Sus VT (n = 27)
19
164 ± 51t
0.99 ± OAt
3.04 ± 1.3t
*All mean ± SE; tp = NS versus inducible sustained ventricular tachycardia. VPD = ventricularpremature
depolarization; other abbreviations as in Table I.
tion is compared with the baseline spontaneous frequency
of ventricularprematuredepolarizationson ambulatory ECG
recording in Table 4. There was no significant difference
in the distribution of the density of spontaneous ventricular
premature depolarizations on ambulatory ECG recording as
compared with the degree of inducibility of ventricular
tachycardia during programmed electrical stimulation (Fig.
2). In an identical format, the distribution of the density of
couplets and runs of nonsustained ventricular tachycardia
occurring spontaneously during ambulatory ECG recording
relative to the results of programmed electrical stimulation
are presented in Figures 3 and 4, respectively; in both cases
there was no significant correlation.
Aggressiveness of programmed electrical stimulation
relative to inducibility of sustained ventricular tachy-
cardia. One potential explanation for differences in the
observed frequency of inducible sustained ventricular tachy-
cardia during programmed electrical stimulation might be
varying degrees of aggressiveness of the electrophysiologic
protocol. Figure 5 demonstrates that patients who had no
inducible ventricular tachycardia during electrophysiologic
testing were, in fact, usually subjected to the most aggres-
sive electrophysiologic protocol. Thus, differences in the
observed frequency of inducible sustained ventricular tachy-
cardia were not due to a lack of aggressiveness of electro-
physiologic protocol in specific patients.
Density of spontaneous repetitive ventricular arrhyth-
mia relative to inducibility of sustained ventricular
tachycardia. In addition to the analysis described, the fre-
quency of couplets or runs of nonsustainedventricular tachy-
cardia, or both, was analyzed for each patient relative to
the total number of observed spontaneous ventricular pre-
mature depolarizations. The resultant calculations were three
repetition indexes (for example, coupletsll ,000 ventricular
premature depolarizations) (22), none of which were sig-
nificantly related to the degree to which sustained ventricular
tachycardia was inducible (all p = NS). An important ob-
servation was that couplets and nonsustained ventricular
tachycardia were entirely absent during 24 hour ambulatory
ECG recordings in 28 and 55%, respectively, of the 53
patients who subsequently had inducible sustained ventric-
ular tachycardia.
Sensitivity, specificity and predictive value of ambu-
latory ECG recordings of various types and density of
spontaneous arrhythmia (Table 5). Although frequent or
multiform ventricular premature depolarizations were often
present in patients with inducible sustained ventricular
tachycardia during programmed electrical stimulation, they
lacked specificity (44 and 30% respectively). A stricter cri-
terion (for example 2':30 ventricular depolarizations/h) of
spontaneous arrhythmia did not improve sensitivity (60%)
and specificityonly increased to 52%. The presence of spon-
Table 4. Percent of Patients With Inducible Ventricular Arrhythmia During Electrophysiologic
Study Based on Frequency of Spontaneous Arrhythmia on Ambulatory Electrocardiography
Ambulatory ECG
(spontaneous arrhythmia)
(VPD/h)
o
I to 9
10 to 19
20 to 29
30 to 100
101 +
Noninducible
VT (n = 13)(%)
3(23)
2(15)
1(1)
1(8)
0(0)
6(46)
EPS (inducible arrhythmia)
Inducible
NSVT (n = 14)(%)
1(7)
5(36)
0(0)
1(7)
2(14)
5(36)
Inducible
Sus VT (n = 53)(%)
1(2)
12(23)
2(4)
6(11)
7(13)
25(47)
ECG = electrocardiogram; other abbreviations as in Tables 1 and 3.
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tricular arrhythmia on ambulatory ECG recordings cannot
be used to predict the outcome of the inducibility of ven-
tricular tachycardia during programmed electrical stimula-
tion. Not only did our investigation detect no correlation
between the degree of spontaneous and inducible ventricular
arrhythmia. but 25% of the 80 patients studied cannot be
considered candidates for therapeutic assessment by am-
bulatory ECG recordings because they have minimal (:59
ventricular premature depolarizations/h) or no spontaneous
arrhythmia. The combination of a sustained monomorphic
ventricular tachycardia as a presenting arrhythmia in patients
with a left ventricular ejection fraction < 30% and under-
lying coronary artery disease had a positive predictive value
of subsequent inducibility of sustained ventricular tachy-
cardia during programmed electrical stimulation superior to
that of any criterion of frequency or complexity of spon-
taneous ventricular arrhythmia during ambulatory electro-
cardiography (Table 5).
Adequacy of the patient study group. The majority of
the 80 patients in the present investigation were from groups
often considered optimal candidates for drug selection by
programmed electrical stimulation (23). More than half of
the patients had sustained monomorphic ventricular tachy-
cardia as the presenting arrhythmia. with a total of 86%
presenting with sustained ventricular tachycardia. ventric-
ular fibrillation or an episode of unrnonitored sudden cardiac
death. Thus. we believe that the present study group is
appropriate to address the issue of the correlation of spon-
taneous and inducible ventricular arrhythmia because pro-
grammed electrical stimulation is most often utilized in pa-
tients with organic heart disease. especially coronary artery
disease. and a documented history of sustained monomor-
phic ventricular tachycardia (23).
Figure 4. Distribution of runs of nonsustained ventricular tachy-
cardia(NSVTl/dayonambulatory ECG with and without inducible
sustained ventricular tachycardia.
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Figure 3. Distribution of couplets/h in pat ients with and without
inducible sustained ventricular tachycardia.
50r---------------~
The results of this investigation suggest that quantifica-
tion of the frequency and complexity of spontaneous ven-
taneous nonsustained ventricular tachycardia on ambulatory
monitoring was a poor marker for subsequent inducibility
of sustained ventricular tachycardia during programmed
electrical stimulation. lacking adequate sensitivity (42% )
and specificity (67%). Also. presented in Table 5 are the
results of the chi-square analysis of each variable relative
to the presence or absence of inducible sustained ventricular
tachycardia. Only the presenting clinical characteristics (none
of the ambulatory electrocardiographic categories) achieved
statistical signifi cance.
Figure 2. Distribution of ventricular premature depolarization
(VPD)/h on ambulatory ECG in 53 patients with (hatched bars)
and 27 patients without (open bars] inducible sustained ventricular
tachycardia.
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Figure s. Aggressiveness of the stimulation protocol
in individual patients duringelectrophysiologic study.
Burst = burst pacing; S2 = one extrastimulus; S~ =
two extrastimuli; S4 = three extrastimuli; S5 = four
extrastimuli; S; + Burst = both burst pacing and
four extrastimuli ; VT = ventricular tachycardia.
Classification of sustained and nonsustained inducible
ventricular tachycardia. A spectrum of definitions for in-
ducible sustained ventricular tachycardia exists to describe
the results of programmed electricalstimulation. Some stud-
ies (22) have adapted a definition of sustained ventricular
tachycardiato includepatients withas few as 10consecutive
ventricular beats. Our definition of sustained ventricular
tachycardia during programmed electrical stimulation in-
cluded only those patients whoexhibiteda run of ventricular
tachycardia that was 2: I minute in duration at a rate of
2: 120 beats/min or required termination because of hemo-
dynamiccompromise. This strictdefinitionof sustainedven-
tricular tachycardia is more compatiblewitha definition that
is clinically relevant to assessing antiarrhythmic drug out-
come when utilizing programmed electrical stimulation. Data
from Brugada et al. (24) indicated that induction of non-
sustained ventricular tachycardia during programmed elec-
trical stimulation was a nonspecific response without prog-
nostic significance. In the trial by Swerdlow et al. (25), the
outcome of antiarrhythmic therapy was evaluated by pro-
grammed electrical stimulation; they found that the pro-
ductionof short runs of nonsustainedventriculartachycardia
(:515 ventricular complexes) lacked clinical significance .
Inducible nonsustained ventricular tachycardia as an out-
come variable was indicative of decreased survival only
when the number of ventricularcomplexes was 2: 16. Were
we to have included any patient with 2: 16 inducible ven-
tricular beats in the "sustained" category, it would have
resulted in the reclassification of only three patients. Thus,
we believe the selection of our strict criterion for inducible
Table S. Sensitivity, Specificity and Positive Predictive Value for Inducible Sustained
Ventricular Tachycardia: Various Spontaneous Arrhythmia Indexes Compared With
Clinical Presentation
Positive
Holter or Sensitivity Specificity Predictive Value
Clinical Variable (%) (%) (%) Chi-Square
Spontaneous arrhythmia
Multiform VPD 85 30 70 P = NS
~IO VPD/h 75 44 73 P = NS
Couplets 72 44 72 P = NS
NSVT 42 67 73 P = NS
Clin ical presentat ion
Sus VT 81 60 80 P = 0.00 1
CAD + Sus VT 64 81 87 P = 0.001
CAD + Sus VT 81 100 100 P = 0.002
+ LVEF < 30%
LVEF = left ventricul ar ejection fraction; other abbrev iations as in Tables I and 3.
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sustained ventricular tachycardia is a practical definition,
appropriate for the correlative study presented.
Aggressiveness of programmed electrical stimulation.
To analyze the potential correlation between spontaneous
and inducible ventricular arrhythmia, the adequacy of the
electrophysiologic protocol needs to be considered. The
electrophysiologic protocol used in this investigation ex-
ceeds the aggressiveness of many reported series, with a
wide variation of opinion existing as to what constitutes the
" correct" stimulation protocol (26-30). In our published
experience (31), the use of both a third and a fourth ex-
trastimulus in the right ventricle increases the yield of in-
ducible sustained ventricular tachycardia morphologically
resembling the previously documented arrhythmia. Because
this is done at the cost of increased induction of other va-
rieties of ventricular tachycardia, we required that the in-
duced sustained ventricular tachycardia morphologically re-
sembled the presenting arrhythmia in all patients with
historically documented sustained ventricular tachycardia.
Thus, our inability to find any correlation between spon-
taneous arrhythmia on ambulatory ECG recording and in-
ducible ventricular tachycardia during programmed electri-
cal stimulation was not due to a Jack of aggressiveness
during electrophysiologic study. In fact, the patients in whom
no ventricular tachycardia could be induced during electro-
physiologic study were subjected to the most aggressive
stimulation protocol (Fig. 5).
Comparison with previous studies. The conclusions of
the present trial are in disagreement with the findings of
Gradman et al (22). In their report of 48 adult patients, only
19% had inducible sustained ventricular tachycardia. This
small group comprised nine patients who had only ~ 10
beats of ventricular tachycardia; thus. an even smaller num-
ber of patients in their trial would have had inducible sus-
tained ventricular tachycardia by our definition. The poten-
tial bias introduced by the patient group studied is emphasized
in an accompanying editorial by Anderson (32). However.
our sample size of patients with inducible sustained ven-
tricular tachycardia (66% of the 80 patients) should allow
a more accurate evaluation. Also, in contrast to the study
of Gradman et al. (22), the presenting arrhythmia was doc-
umented sustained ventricular tachycardia, ventricular fi-
brillation or sudden cardiac death in 86% of our 80 patients
in contrast to only 46% of their 48 patients. Our observation
that the clinical presentation (sustained ventricular tachy-
cardia, ejection fraction < 30% and coronary artery disease)
had a better positive predictive value than did any criterion
of spontaneous arrhythmia is supported by the published
observations of many investigators. Inducible sustained ven-
tricular tachycardia was present in 91and 89%, respectively,
of patients presenting with sustained ventricular tachycardia
in studies by Vandepol (1 2) and Schoenfeld (13) and their
respective coworkers.
A correlative study of two testing techniques should en-
sure that both modes of testing were adequately evaluated.
In contrast to the previous study (22), the duration of ECG
recording in our trial was longer (22 versus 14 hours) and
the electrophysiologic study more aggressive in any patient
in whom sustained ventricular tachycardia could not be more
easily induced (the use when necessary of a fourth extra-
stimulus and the use of two right ventricular stimulation
sites). Although we had an average of 22 hours of inter-
pretable ambulatory ECG recording for analysis, longer du-
rations of recording might be even more desirable given the
great variability of ventricular premature depolarizations and
nonsustained ventricular tachycardia (33).
The present investigation does not support the use of a
repetition index (22,34) to predict the inducibility of ven-
tricular tachycardia during electrophysiologic study. We were
unable to find any useful correlation between repetitive forms
of spontaneous ventricular arrhythmia and inducible sus-
tained ventricular tachycardia. In fact, only 9% of patients
with inducible sustained ventricular tachycardia had a cou-
plet repetition index (couplets!l ,000 ventricular premature
depolarizations) ~ 15, suggested by Gradman et al. (22) to
be useful in predicting the inducibility of sustained ventric-
ular tachycardia.
Swerdlow and Peterson (18) reported on 23 of 33 patients
with coronary artery disease and spontaneous ventricular
tachycardia or ventricular tibril1ation undergoing electro-
physiologic testing who also had an ambulatory ECG re-
cording. They found that 16% of patients with inducible
sustained ventricular tachycardia had no couplets and 31%
had no runs of nonsustained ventricular tachycardia. These
observations paral1el our present results in which couplets
and runs of nonsustained ventricular tachycardia were absent
in 28 and 55%, respectively, of the 53 patients who had
inducible sustained ventricular tachycardia.
Conclusions. Although it would be useful and desirable
to be able to predict the inducibility of sustained ventricular
tachycardia during programmed electrical stimulation by
analyzing the frequency or complexity of ventricular ar-
rhythmia during ambulatory ECG recording, we found no
such correlation to be c1inical1y useful. In this trial. 25%
of the patients with inducible sustained ventricular tachy-
cardia had minimal or no spontaneous ventricular arrhyth-
mia during ambulatory ECG recording, demonstrating lim-
itations of ambulatory electrocardiography in this group either
when used for predicting ventricular tachycardia inducibility
or when considered as a method to assess the outcome of
antiarrhythmic therapy.
We express our gratitude for the secre taria l ass istance of Mrs. Paula S.
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